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(57)Abstract: 

PURPOSE: To miniaturize a motor system and reduce radio noises 
while efficiently conducting cooling. 

CONSTITUTION: A motor body 22 and a controller 24 are unified 
through a heat sink 26. Wirings from the controller 24 to the motor 
body 22 are shortened, thus saving space, then reducing radio 
noises. A coolant is flowed into the heat sink 26 and the controller 24 
is cooled, and the motor body 22 is supplied with the coolant after 
flowing to cool the motor body 22. Circuits in the controller 24 are 
arranged in an axial symmetric manner. The deviation of heat 
generation is prevented by equalizing the distribution of heat sources, 
thus improving cooling efficiency. 
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* NOTICES * ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of a motor which has the path of the coolant and is made to generate the driving force of an 
electric vehicle, So that the body of a motor may be equipped and the heat sink with which the coolant circulates inside 
and sends out the coolant after circulation to the path within the body of a motor, and an internal circuitry may be 
thermally arranged mostly for a shaft about the shaft of the body of a motor The motor for electric vehicles 
characterized by having the controller attached in the body of a motor through the heat sink, and for the body of a 
motor and a controller really being constituted [ both ] by the heat sink, and being cooled. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shoves the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to amelioration of the cooling structure and wiring structure 

about the motor for electric vehicles. 

[0002] 

[Description of the Prior Art] An electric vehicle is a car which makes a motor a driving source. When using an AC 
motor as a motor for a drive, it is necessary to change a dc-battery output into alternating current power by an inverter 
circuit etc., and to supply the motor for a drive. 

[0003] The configuration of the electric vehicle concerning the 1 conventional example is shown in drawing 16 . This 
conventional example is a configuration given in JP,62-16022,U concerning an applicant's for this patent point 
proposal. In this conventional example, AC motor 10 is used as a motor for a drive. Contiguity arrangement of AC 
motor 10 is carried out on a frame 14 at a driving wheel 12 from the need of transmitting a mechanical output to a 
driving wheel 12 through the shaft which is not illustrated. The drive power of this AC motor 10 is supplied through an 
inverter 18 from a dc-battery 16. 

[0004] In this drawing, the dc-battery 16 is located in the posterior part of a frame 14, and the inverter 18 is located in 
the middle of a dc-battery 16 and AC motor 10. An inverter 18 changes for example, into three-phase-alternating- 
current power the direct current power which is an output of a dc-battery 16, and supplies it to AC motor 10 as drive 
power. Although not illustrated, in order to supply direct current power to an inverter 18 from a dc-battery 16, the 
power line for it is required, and in order to supply drive power to AC motor 10 from an inverter 18, the power line of 
eye others [ a mist beam and ] is required. 

[0005] The inverter 18 usually has the switching element of the number according to the source resultant pulse number 
of AC motor 10. The alternating current power outputted from an inverter 18 is controllable by ON/OFF of these 
switching elements. The electric vehicle usually carries the control unit for it for the output of AC motor 10 from the 
controllable place by this control. In the following explanation, this kind of a control unit and an inverter are combined, 
and suppose that it is called a controller. 

[0006] Furthermore, AC motor 10 and an inverter 18 are members which generate heat by actuation. For example, in 
order to pass a current required for generating of the driving force of an electric vehicle in AC motor 10, generation of 
heat arises by this, and in an inverter 18, generation of heat arises by switching of the switching element described 
above. For this reason, in AC motor 10 or an inverter 18, he prepares circulation of the coolant, circulation of the open 
air, and the heat sink of fin 20 grade, and is trying to usually aim at heat dissipation and cooling to them. Furthermore, 
isolation arrangement of AC motor 10 and the inverter 18 is carried out, and the problem of heat is reduced. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, since it was the member generating heat, isolation arrangement of 
each the motor for a drive and controller of an electric vehicle was carried out conventionally. Thus, in order to 
connect the motor and controller by which isolation arrangement is carried out, wiring which has the die length which 
can transmit large power required for the drive of a motor, and is sufficient for connection must be laid in a car. This 
becomes reduction of a car tooth space with trouble. 

[0008] Moreover, switching of a switching element is performed by the controller. In respect of the miniaturization of 
a motor system, or efficient-izing, it is desirable to raise the rate of this switching. Since wiring on a motor from a 
controller is wiring which transmits the high-frequency power produced by this high-speed switching, it may give a 
radio noise to a perimeter. Therefore, although it was desirable to have shortened wiring on a motor from a controller 
as much as possible, the need for isolation arrangement to wiring compaction was difficult conventionally. 
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[0009] This invention being made co^^mring solving such a trouble as a technica|^)blem ? and performing cooling of 
a motor and a controller efficiently, b^mabling contiguity arrangement of a moto^Pfe a controller, it shortens wiring 
on a motor from a controller, has it, and aims at realizing space-saving-izing and reduction of a radio noise. 
[0010] 

[Means for Solving the Problem] In order to attain such a purpose, the motor for electric vehicles of this invention The 
body of a motor which has the path of the coolant and is made to generate the driving force of an electric vehicle, So 
that the body of a motor may be equipped and the heat sink with which the coolant circulates inside and sends out the 
coolant after circulation to the path within the body of a motor, and an internal circuitry may be thermally arranged 
mostly for a shaft about the shaft of the body of a motor It is characterized by having the controller attached in the 
body of a motor through the heat sink, and for the body of a motor and a controller really being constituted [ both ] by 
the heat sink, and being cooled. 
[0011] 

[Function] In this invention, a controller is attached in the body of a motor through a heat sink. Consequently, since 
contiguity arrangement of the body of a motor and the controller is carried out, wiring on a motor from a controller 
becomes short. Therefore, while the tooth space which leading about of wiring on the body of a motor from a 
controller takes becomes unnecessary, generating of a radio noise is also controlled. 

[0012] Furthermore, in this invention, cooling of the body of a motor and a controller is efficiently performed in spite 
of contiguity arrangement of the body of a motor, and a controller. That is, cooling of a controller is performed by the 
coolant which circulates inside a heat sink, while the internal circuitry of a controller is mostly arranged for a shaft 
thermally about the shaft of the body of a motor and the bias of a heat source is prevented. Moreover, since the coolant 
after heat sink circulation is sent out to the path within the body of a motor and cooling of the body of a motor is 
performed by this, both the body of a motor and a controller will be cooled efficiently. 
[0013] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. 

[0014] The appearance configuration of the motor for electric vehicles concerning the 1st example of this invention is 
shown in drawing 1 . The hybrid car which carries collectively not only the car that carries only a motor as a driving 
source but an engine is sufficient as the car with which the motor shown in this drawing is carried. The point by which 
this example is characterized [ 1st ] is in the point that the body 22 of a motor and the controller 24 are really 
constituted through the heat sink 26. 

[0015] The direct current power supplied through a feeder 28 from a dc-battery or a generator is changed into 
alternating current power by the switching operation of the switching element to build in, and a controller 24 supplies it 
to the body 22 of a motor as drive power. When the body 22 of a motor is the AC motor which has U, V, and W three 
phase, a controller 24 has a total of three pairs of switching elements 30, as shown in drawing 2 . Moreover, the output 
to body of motor 22 each phase is taken out from the node of each set. Direct current voltage is impressed to each set 
by the feeder 28. Furthermore, the capacitor 32 for smooth is connected to a switching element 30 and juxtaposition in 
the feeder 28. Three capacitors 32 for smooth are used for the symmetry arrangement which is a mass capacitor for 
carrying out smooth, and mentions the electrical potential difference from a dc-battery etc. later. 
[0016] The body 22 of a motor is driven with the power from a controller 24. The mechanical output of the body 22 of 
a motor is transmitted to a wheel through a shaft, transmission, etc. which are not illustrated, and a car drives it. 
[0017] The heat sink 26 has the coolant intake 34 in the lower part, as shown in drawing 1 . On the other hand, the 
body 22 of a motor has the coolant exhaust port 36 in the upper part. The passage 38 of the coolant is formed in the 
interior of a heat sink 26 so that it may become flow as shown in drawing 3 (a) by the arrow head. Passage 38 is 
formed in the interior of a heat sink 26 in the shape of a periphery, and the coolant supplied from intake 34 reaches the 
part 40 shown with the slash in drawing through passage 38. 

[0018] Drawing 3 (a) is the top view which looked at the heat sink 26 from the body 22 side of a motor, and a part 40 
is a taper side. Coolant conduction opening is formed in this taper side and the part by the side of the corresponding 
body 22 of a motor. Conduction opening is opening for supplying the coolant towards the body of motor 22 interior. 
The coolant which the distribution system of the coolant is conventionally formed in the body of motor 22 interior in 
the well-known mode, and was supplied to the body of motor 22 interior from conduction opening circulates, as shown 
in drawing 4 , and finally it is discharged outside from an exhaust port 36. 

[0019] Thus, since the coolant is circulated in a heat sink 26 and he is trying to use the coolant after circulation for 
cooling of the body 22 of a motor according to this example, the body 22 of a motor which results before and after 
cooling of a controller 24 which operates around 100 degrees C, and 150 degrees C can be cooled with the single heat 
sink 26. Thereby, a motor system is miniaturized, and when it is this example, the volume decreases 10% to about 
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[0020] Furthermore, in this example, ^^ap is formed so that the direct contact af^lf a heat sink 26 and the body 22 
of a motor may decrease. As shown in drawing 3 (b), specifically, the part 40 surrounded by passage 38 among the 
fields by the side of the body 22 of a motor is beveled. Thereby, a gap arises between this part 40 and the body 22 of a 
motor. Since the coolant flows into this gap from passage 38, the temperature rise of the controller 24 by generation of 
heat of the body 22 of a motor is prevented, and the above-mentioned effectiveness becomes still more remarkable. 
[0021] Furthermore, when the body 22 of a motor and a controller 24 are unified like this example, short wiring will be 
sufficient for the wiring 42 (refer to drawing 2 ) which contiguity arrangement of both will be carried out, consequently 
relates to the drive electric power supply from the controller 24 to the body 22 of a motor. The controller 24 has the 
switching element 30 grade as mentioned above, and since the high frequency current flows for the output wiring 42, 
as for compaction of the wiring 42 concerned, it brings about reduction of a radio noise. 

[0022] The output wiring 42 from a controller 24 can penetrate a heat sink 26, and can draw it in the body 22 side of a 
motor. It is a through tube for drawing wiring 42 in the body 22 side of a motor from a controller 24 that drawing 3 (a) 
is shown by 44. When a heat sink 26 is formed from a conductive member, since it is necessary to secure the electric 
insulation with wiring 42, allowances are seen, and the dimension of a through tube 44 is set up, or an insulator is 
arranged to the wall of a through tube 44 so that an insulating opening can be secured, for example. Moreover, when 
water etc. is used as coolant, in order to prevent the short circuit by the coolant, it is made for the part 40 concerning 
the above-mentioned gap not to cover a through tube 44. 

[0023] Furthermore, in this example, by carrying out axisymmetrization of the internal arrangement of a controller 24, 
and equilibrating an electric supply impedance, distribution of the heat source of the controller 24 interior was 
equalized, and the component destruction by current concentration is prevented. 

[0024] The internal configuration of the controller 24 in this example is shown in drawing 5 as a top view. This 
drawing is drawing which removed the case 46, and was seen and drawn from the heat sink 26 and reverse side. As 
shown in this drawing, in this example, 30 pairs of switching elements of each phase are arranged at axial symmetry, 
and axial symmetry arrangement also of the capacitor 32 for smooth is carried out similarly. The shaft concerning these 
symmetry arrangement is the axis of Rota of the body 22 of a motor. 

[0025] Thus, when axial symmetry arrangement of the internal configuration of a controller 24 is carried out, the heat- 
source distribution in the controller 24 interior will equalize more. Therefore, the bias of generation of heat can be 
controlled and cooling effectiveness can be raised. 

[0026] In addition, in this example, the configuration of the busbar for electric supply is improved in order to make an 
electric supply impedance balance. When it has arranged focusing on the + feeding point 100 to a controller 24 as 
shown in drawing 6 , and plane configuration of the - feeding point 102 is carried out to axial symmetry centering on 
the + feeding point 100, it combines with above-mentioned internal configuration symmetry arrangement, and the 
impedance which results in the body 22 of a motor through a controller 24 sees from the feeding point, and serves as 
symmetry. Thereby, reservation of current balance, as a result destructive prevention of each component which 
constitutes a controller 24 are suitably realizable. 

[0027] The configuration of the busbar for electric supply which can realize such feeding point arrangement is shown 
in drawing 7 and drawing 8 . The busbar 48 connected with the feeder 28 by the side of + among the busbars for 
electric supply has the configuration of the shape of Y character which has arranged three arms 50 at intervals of 120 
degrees, as shown in drawing 7 (a), and from the connection section of each arm 50, the shaft 52 is started further. 
[0028] Moreover, the busbar 54 connected with the feeder 28 by the side of - among the busbars for electric supply has 
three arms 56 and the monotonous section 58. The monotonous section 58 is an equilateral triangle mostly, and the arm 
56 is pulled out from near the top-most vertices of this triangle. The hole 60 is exactly formed in the shaft 52 of busbar 
48, and the ****ing location at the core of the monotonous section 58. The arm 56 is pulled out in the direction offset 
to the radiation from a hole 60. 

[0029] Such busbars 48 and 54 for electric supply are assembled as shown in drawing 9 . That is, a shaft 52 is 
assembled so that a hole 60 may be electrically insulated in a passage and a shaft 52, and the wall of a hole 60. The 
dimension of a shaft 52 and a hole 60 is set up so that this request may be filled. 

[0030] It is made for the physical relationship of the arms 50 and 56 of the busbars 48 and 54 for electric supply to turn 
into physical relationship as shown in drawing 5 and drawing 10 . That is, one arm 50 and 56 is connected to each 
switching element 30 at a time, respectively. When it does in this way, each set of a switching element 30 will be seen 
from the busbars 48 and 54 for electric supply, and will be connected to juxtaposition. In addition, the connection of an 
arm 56 and the monotonous section 58 was made crooked as shown in drawing 10 etc., avoided contention with the 
busbar 48 for electric supply, and has secured the electric insulation. Moreover, it is the busbar for an output that 
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drawin g 5 and drawing 10 are shown^fcc. In the busbars 48 and 54 for electric ^M^y, this busbar 62 for an output is 
pulled out by hard flow, and is drawn^Kie body 22 side of a motor from the thro^Ptube 44. That is, the busbar 62 
for an output is equivalent to the wiring 42 which supplies the ac output from 30 pairs of switching elements to the 
body 22 of a motor. 

[0031] The busbars 48 and 54 for electric supply are connected to the capacitor 32, respectively. As are shown in 
drawing 5 , and the busbars 64 and 66 connected by NEJIDOME are decomposed into drawing 9 and it is shown in the 
terminal of a capacitor 32, it connects with busbar 48 or 54, respectively. Therefore, it will connect with juxtaposition 
mutually and each capacitor 32 will receive electric supply. 

[0032] In this example, since it has such electric supply structure, it becomes relation as arrangement of the feeding 
points 100 and 102 indicated to be to drawing 5 , and physical relationship of drawing 6 is realized. Current balance is 
secured by the balance of the impedance of each internal configuration, and current concentration is prevented by this. 
[0033] The plane configuration of the configuration of the 2nd example of this invention, especially the internal 
circuitry of a controller is shown in drawing 1 1 . It has realized control of a spike electrical potential difference, this 
example improving the structure of the busbar for electric supply, and maintaining the same impedance balance as the 
1st example. 

[0034] That is, busbar 48 for electric supply by the side of + is considered as the same configuration as the 1st 
example, as shown in drawing 12 , and it is considering as the configuration which started the hollow cylinder 70 from 
the monotonous section 58 as the busbar 68 for electric supply by the side of - was shown in drawing 13 . The bore of 
the hollow cylinder 70 is made at least larger than the path of a shaft 52. In case it assembles, a shaft 52 is made to 
insert in in the hollow cylinder 70, as shown in drawing 14 . Furthermore, an insulating layer 72 is made to intervene 
between the wall of the hollow cylinder 70, and a shaft 52, as shown in drawing 1 1 . That is, the busbars 48 and 78 for 
electric supply serve as coaxial structure. 

[0035] As a result of adopting such structure, the relation of the feeding points 100 and 102 turns into relation as 
shown in drawing 15 . Therefore, the inductance from the feeding points 100 and 102 to switching element 30 grade 
decreases, and control of the spike electrical potential difference produced before switching is attained. 
[0036] 

[Effect of the Invention] According to this invention, since the controller was attached in the body of a motor through 
the heat sink, these configurations are unified, and as explained above, while the tooth space which leading about of 
wiring on the body of a motor from a controller takes becomes unnecessary, generating of a radio noise is also 
controlled. Moreover, since the internal circuitry of a controller has been thermally arranged mostly to axial symmetry, 
the bias of a heat source is prevented. Furthermore, since a controller is cooled by the coolant which circulates inside a 
heat sink and the body of a motor is cooled by the coolant after circulation, respectively, the body of a motor and a 
controller can both be cooled efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline appearance of the motor for electric vehicles concerning the 
1st example of this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of the controller internal circuitry in an example. 
[Drawing 3] It is drawing showing the internal configuration of the heat sink in an example, and drawing 3 (a) is a top 
view by the side of the body of a motor, and drawing 3 (b) is an A- A sectional view. 
[Drawing 4] It is the schematic diagram showing the flow of the coolant in an example. 

[Drawing 5] It is drawing showing the plane configuration of the controller internal circuitry in the 1st example. 
[Drawing 6] It is drawing showing the feeding point arrangement in the 1st example. 

[Drawing 7] It is drawing showing the configuration of the busbar for + side electric supply in the 1st example, and 
drawing 7 (a) is a top view and drawing 7 (b) is a side elevation. 

[Drawing 8] It is drawing showing the configuration of the busbar for - side electric supply in the 1st example, and 
drawing 8 (a) is a top view and drawing 8 (b) is a side elevation. 

[Drawing 9] It is the exploded view showing the assembly of the busbar for electric supply in the 1st example. 
[Drawing 10] It is the partial perspective view showing the busbar arrangement on the main switching element in an 
example. 

[Drawing 11] It is drawing showing the plane configuration of the controller internal circuitry in the 2nd example. 
[Drawing 12] It is drawing showing the configuration of the busbar for + side electric supply in the 2nd example, and 
drawing 12 (a) is a top view and drawing 12 (b) is a side elevation. 

[Drawing 13] It is drawing showing the configuration of the busbar for - side electric supply in the 2nd example, and 
drawing 13 (a) is a top view and drawing 13 (b) is a side elevation. 

[Drawing 14] It is the exploded view showing the assembly of the busbar for electric supply in the 2nd example. 
[Drawing 15] It is drawing showing the feeding point arrangement in the 2nd example. 

[Drawing 16] It is drawing showing the configuration of the electric vehicle concerning the 1 conventional example. 

[Description of Notations] 

22 Body of Motor 

24 Controller 

26 Heat Sink 

30 Switching Element 

32 Capacitor for Smooth 

48 Busbar for Electric Supply by the side of + 

54 68 Busbar for electric supply by the side of - 

62 Busbar for Output 

100,102 Feeding point 
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